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(54) LASER DRIVING CIRCUIT 

(57)Abstract: 

PURPOSE: To relieve restriction on a power supply voltage by the 
forward voltage drop of a laser by enabling driving of the laser with 
the low power supply voltage. 

CONSTITUTION: This laser driving circuit is composed of the laser 
101 having a light emission central wavelength of ^630nm, a 
constant current circuit 105, a current changeover means 103 
connected in series to this constant current circuit and an 
inductor 104 connected in series to the constant current circuit. A 
pulse voltage is otherwise generated in the inductor by passing 
pulse current to the indicator by a high-frequency current 
generating means and the current from this inductor is added to a 
laser driving current. The need for preparing a power source of a 
high voltage for laser driving or a special boosting means is 
eliminated by driving by the power supply voltage of ^5V. The 
lower electric power consumption and the smaller size and lower 
cost of the device are thus resulted. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Emission center wavelength 680nm It consists of an inductor and is [ the following laser and ] 
supply voltage. Laser drive circuit characterized by driving said laser less than [ 5V ]. 
[Claim 2] The laser drive circuit characterized by the current switch means which switches laser, the 
current regulator circuit which sets up the magnitude of the current which drives this laser, and the path of 
a current of connecting with a serial in this current regulator circuit, and flowing to this current regulator 
circuit, and changing from the inductor connected to the serial to said current regulator circuit. 
[Claim 3] Claim characterized by the current switch means which switches laser, the current regulator 
circuit which sets up the magnitude of the current which drives this laser, and the path of a current of 
connecting with a serial in this current regulator circuit, and flowing to this current regulator circuit, and 
changing from the inductor connected to the serial to said current regulator circuit 1 Laser drive circuit of 
a publication. 

[Claim 4] The laser drive circuit according to claim 2 or 3 characterized by connecting said inductor and 
said current regulator circuit to the common output of said current switch means at a serial, and 
connecting the noninverting drive output of each of said current switch means to the drive terminal of 
laser. 

[Claim 5] The laser drive circuit according to claim 2 or 3 characterized by connecting an inductor to the 
common output of said current switch means, connecting the reversal drive output of this current switch 
means to a current regulator circuit, and connecting the noninverting drive output of this current switch 
means to the drive terminal of laser. 

[Claim 6] At least 2 Even if as few as the current regulator circuit of an individual 2 The current switch 
means of an individual, At least 2 It has the inductor of an individual. The number of said current regulator 
circuit, It is [ claim 2 characterized by connecting to the drive terminal of laser at juxtaposition the 
noninverting drive output of this current switch means by which the number of said current switch means 
and the number of said inductor spread a phase etc. thru/or ] a laser drive circuit given in either among 5. 
[Claim 7] the inside of said current regulator circuit — at least — 2 the current which flows in a circuit — 
a phase — claim 2 characterized by controlling said current switch means to be equal and to carry out 
sequential supply of the drive current from this current regulator circuit at laser thru/or the inside of 6 — 
laser drive circuit given in either. 

[Claim 8] The inductance of an inductor 1 microhenry It is [ claim 2 characterized by being above thru/or ] 
a laser drive circuit given in either among 7. 

[Claim 9] Laser, a high-frequency-current generating means generate the frequency which reduces the 
return light noise of this laser, the inductor that are connected to the output of this high-frequency- 
current generating means, exceed the output voltage of this high-frequency-current generating means, and 
generate the pulse-like electrical potential difference of said frequency, and the current which flow to this 
inductor 1 The laser drive circuit by which it is adding-to said laser drive current-current which has 
rectification means restrict to direction and flows this inductor characterized. 

[Claim 10] In the optical information record approach which records information on an optical recording 
medium by driving semiconductor laser using two or more channels located in a line with juxtaposition, and 
obtaining the laser beam output of a multiple value Each above-mentioned channel by having a current 
regulator circuit, the inductor by which series connection is carried out to this current regulator circuit, 
and the switching means which connects this inductor to the above-mentioned semiconductor laser 
electrically, and controlling this switching means The optical information record approach of supplying a 
current to the above-mentioned semiconductor laser intermittently, and obtaining the laser beam output of 
a multiple value from the inductor of the arbitration of two or more above-mentioned channels. 
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[Claim 1 1] The optical information record approach according to claim 10 which arranges a bypass to 
juxtaposition at said semiconductor laser, controls said switching means, supplies a current to 
semiconductor laser by connecting said inductor to said semiconductor laser, and does not supply a 
current to semiconductor laser by connecting said inductor to the above-mentioned bypass. 
[Claim 12] The optical information record approach according to claim 11 that the load for balance is 
arranged at said bypass. 

[Claim 13] The optical information record approach according to claim 10 which two or more above- 
mentioned channels are arranged at a serial, controls said switching means, supplies a current to 
semiconductor laser by connecting said inductor to said semiconductor laser to a positive supply and a 
negative supply, and does not supply a current to semiconductor laser by connecting said inductor to the 
above-mentioned constant ******. 

[Claim 14] By controlling said switching means, it is [ claim 10 which forms a long and slender mark and 
records information on an optical recording medium thru/or ] the optical information record approach given 
in either among 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drive circuit of laser. 
[0002] 

[Description of the Prior Art] An optical disk has the description that storing of extensive information is 
possible and exchange of a medium is possible, and is spreading quickly [ current ]. It is common to the 
light source of this optical disk to use the semiconductor laser diode of a vertical single mode. However, 
when the light from the outside returns in the resonator of semiconductor laser, semiconductor laser 
causes fluctuation of the luminescence reinforcement called a return light noise. Since this return light 
noise reduces the quality of a regenerative signal, when attaining densification, it poses a problem. 
[0003] in order [ then, ] to solve this problem — Japan public presentation patent public-relations: — 
Showa 56-37834 etc. — well-known — as — a laser drive current — several 10- hundreds MHz By 
superimposing the high frequency current, the longitudinal mode of laser is formed into multi-mode and the 
technique of reducing the coherence of a laser beam and reducing a return light noise is known. With this 
conventional technique, the source of a direct current and the source of RF alternating current are 
connected to laser at coincidence, and the configuration which superimposes the high frequency current 
on a laser drive current is taken. For this reason, the maximum of a laser drive current is restricted with 
the supply voltage of the source of a direct current, and the source of RF alternating current. 
[0004] Moreover, the magneto-optic disk and phase change mold disk which are a kind of an optical disk 
narrow down the light from a laser light source, heat a record medium locally, and are recording information 
by forming a record mark. In these optical disk units, it is required for coincidence to control a mark 
configuration correctly, reducing a record mark, in order to aim at improvement in recording density, 
maintaining the dependability of recording information, this purpose — Japan public presentation patent 
public-relations: — Taira 5-298737 etc. — the record control technique which forms a record mark in a 
precision by the light pulse with two or more sound power levels is developed so that it may be well- 
known. 

[0005] It is drawing about the example of a configuration of the laser drive circuit in the case of performing 
record control. 8 Drawing 8 It is drawing about the corresponding example of a laser drive current wave 
form and a laser drive circuit of operation. 9 It is shown, this configuration 3 Current Miller circuit of a 
network 105a Current switch 103 minding — juxtaposition — connecting — addition control signal from a 
record wave control circuit 106 Follow and add each current suitably. 4 Gradual laser drive current 302 
namely, — 4 Gradual luminescence level on the strength is generated. 

[0006] the case of this circuitry — laser diode 101 **** — current switch 103 Current Miller circuit 105a 
It is inserted in a serial and a voltage drop arises by the circuit element which constitutes these. For this 
reason, laser diode 101 In order to drive by the luminescence reinforcement of arbitration, the supply 
voltage of the more than which applied the voltage drop by the drive circuit was required for the maximum 
electrical potential difference between laser drive terminals. 
[0007] 

[Problem(s) to be Solved by the Invention] In order to raise the recording density of an optical disk, it is 
most direct to reduce the path of the optical spot which shortens the wavelength of the laser light source 
to be used and is used for record playback, and it is effective. Short wavelength-ization of the 
semiconductor laser diode generally used as the current light source is performed by changing the 
ingredient of a component and expanding a band gap. However, it has been hard and become to fully raise 
carrier concentration as a band gap is expanded, and the resistivity of the ingredient itself has been 
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increasing by this. For this reason, for future semiconductor laser diode, it is likely to expand to high-priced 
[ this ] by modification of the component ingredient accompanying short-wavelength-izing. 
[0008] Moreover, it is necessary with large-capacity-izing by improvement in recording density to also 
accelerate the rate of record playback. For this reason, more nearly high-speed actuation is demanded also 
of the circuit element which performs signal processing. The semiconductor device which generally 
performs high-speed operation operates with supply voltage lower than before in many cases. Moreover, 
there is an inclination to reduce supply voltage to this and coincidence for the purpose of low-power-izing 
of equipment itself, current — as a power source +5V +12V — or — although the equipment which 
operates in response to supply of only +5V is common — the future — these +5V Becoming the following 
single power supplies is expected. 

[0009] When optical-magnetic disc equipment performs record by the light modulation method, the 
semiconductor laser of the light source is driven by the pulse current of the large amplitude, and generates 
the light pulse of high luminescence level on the strength by short width of face. It is drawing about an 
example of the laser drive circuit of the conventional magneto-optic disk. 8 It is drawing about the example 
of operation. 9 It is shown. Moreover, it is drawing about an example of the drive property of semiconductor 
laser. 10 It is shown. Luminescence reinforcement IOUT 1003 For raising, it is forward current of laser. IF 
1001 It becomes large and is an electrical potential difference between anode cathodes. VF 1002 Since it 
expands, the upper limit decided by supply voltage exists in a laser drive current. That is, it is impossible to 
drive laser with the power source of an electrical potential difference lower than the sum of the voltage 
drop of a laser drive circuit and a laser forward voltage drop. 

[0010] In order to solve these problems, the pressure up of the power source of a low electrical potential 
difference is carried out, and a high electrical potential difference is obtained continuously. DC-DC There 
is a means of a converter etc. However, it is DC-DC only because of a laser drive circuit. It is 
disadvantageous to prepare a converter in respect of the miniaturization of equipment, and cost. 
[0011] So, in this invention, by combining an inductor with a laser drive circuit, these problems are solved 
and the limit to the supply voltage by the laser forward voltage drop is eased. Thereby, since the drive of 
the laser in supply voltage lower than before is possible even when the forward voltage drop of laser goes 
up with short-wavelength-izing of semiconductor laser, the pressure up of supply voltage becomes 
unnecessary and can solve the problem of power consumption and equipment size, and cost. 
[0012] 

[Means for Solving the Problem] The laser drive circuit of this invention consists of inductors connected 
with the current switch means which switches laser, the current regulator circuit which sets up the 
magnitude of the current which drives this laser, and the path of a current of connecting with a serial in 
this current regulator circuit, and flowing to this current regulator circuit in said current regulator circuit at 
the serial. Furthermore, it is about a laser drive circuit. 2 Even if as few as the current regulator circuit of 
an individual 2 The current switch means of an individual, At least 2 It constitutes from an inductor of an 
individual. The number of said current regulator circuit, The number of said current switch means and the 
number of said inductor spread a phase etc. The noninverting drive output of this current switch means is 
connected to the drive terminal of laser at juxtaposition, the inside of said current regulator circuit — at 
least — 2 the current which flows in a circuit — a phase — by controlling said current switch means to be 
equal and to carry out sequential supply of the drive current from this current regulator circuit at laser The 
period when the drive current to laser is made to supply by turns one by one from each inductor at, and a 
specific inductor supplies a drive current to laser is shortened. 

[0013] Moreover, a high-frequency-current generating means to generate the frequency which reduces the 
return light noise of laser, The inductor which is connected to the output of this high-frequency-current 
generating means, exceeds the output voltage, and generates the pulse-like electrical potential difference 
of said frequency, Current which flows to this inductor 1 It has a rectification means to restrict to a 
direction, and by adding the current which flows this inductor to said laser drive current, the high frequency 
current of sufficient amplitude for the drive current of laser is superimposed, and a return light noise is 
oppressed. 

[0014] Emission center wavelength by constituting a laser drive circuit including an inductor as above 
680nm It is supply voltage about the following laser. 5V Said laser is driven below. 

[0015] The invention in this application is especially suitable to record data with a precision sufficient on 
an optical recording medium combining the light pulse of multiple-value level. For this reason In the optical 
information record approach which records information on an optical recording medium by driving 
semiconductor laser using two or more channels located in a line with juxtaposition, and obtaining the laser 
beam output of a multiple value Each channel by having a current regulator circuit, the inductor by which a 
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series connection is carried out to a current regulator circuit, and the switching means which connects an 
inductor to semiconductor laser electrically, and controlling a switching means When a current is 
intermittently supplied to semiconductor laser and the current of the sum total from the inductor of each 
channel drives laser from the inductor of the arbitration of two or more channels, the laser beam output of 
a multiple value is obtained. Thus, the light pulse of output sufficient with supply voltage lower than before 
can be supplied with a low power. 
[0016] 

[Function] Generally it is an inductance. L It is a current to the inductor which it has. I It is time of day t 
about a sink and its current. When it is made to change with progress, in the both ends of the inductor, the 
electromotive force of the direction which bars change of a current arises in the magnitude of l_|dl/dt|. 
Therefore, when a load is connected to an inductor and a serial, if the magnitude of the load changes, 
electromotive force will arise in an inductor, and it operates so that change, the current, i.e., the load 
current, which flows to the inductor itself, may be made into the minimum. That is, when a load becomes 
large, the energy stored in the interior of an inductor in the magnetic form is emitted as electrical energy, 
and it is going to suppress reduction of the current which flows an inductor and a load to the minimum. 
[0017] Conversely, when a load becomes small, electric energy is changed into a magnetic form, and it 
stores in the interior of an inductor, and operates to suppress the increment in the current which flows an 
inductor and a load to the minimum. The period which can maintain a current and an electrical potential 
difference is determined by the magnitude of the inductance of an inductor, and this maintenance time 
amount also becomes long, so that an inductance is large. However, the time amount for storing energy in 
this and coincidence at an inductor also becomes long. Moreover, in order to make stability the current 
supplied by the inductor, it is necessary to conserve always sufficient energy for an inductor. That is, for 
that, the period which emits energy from an inductor must fully be shorter than the period which stores 
energy in an inductor. 

[0018] on the other hand — drawing 8 Current Miller circuit for the conventional laser drive circuit as 
shown to set up the magnitude of a drive current 105a a laser drive current — receiving — current Miller 
circuit 105a Current switch which controls addition of a current 103 from — it has become. Laser diode 
101 Since the forward voltage drop will become large if a drive current is made to increase, it is laser 
diode. 101 A drive current cannot be reaching the ceiling in that the sum of a forward voltage drop and the 
voltage drop by the drive circuit becomes equal to supply voltage, and a drive current cannot be increased 
more than it. That is, the maximum of a laser drive current is restricted by supply voltage in the 
conventional laser drive circuit. 

[0019] Then, drawing 5 It is laser diode like. 101 Current regulator circuit which sets up the amplitude of 
the pulse current to drive 502 It is an inductor to a serial. 104 The case where it inserts is considered. 
Inductor 104 Internal resistance shall fully be low and shall be disregarded. In this case, the voltage drop 
and laser diode by the drive circuit 101 In the range of a drive current with the sum of a forward voltage 
drop lower than supply voltage, a drive circuit operates as usual. That is, it is usually a current switch 
means. 501 Load for balance 102 It has switched to the side and is a current regulator circuit. 502 It is an 
inductor by the programmed current. 104 It is an inductor while conserving energy. 104 The magnitude of 
the current which should be held is set up. 

[0020] Laser diode 101 When passing a current, it is a current switch means. 501 Laser diode 101 It 
switches to a side and is a current regulator circuit. 502 And inductor The current which flows 104 turns 
into a laser drive current. A voltage drop and laser diode increase a drive current and according to a drive 
circuit 101 When the sum of a forward voltage drop approaches the value of supply voltage, it is a current 
regulator circuit. 502 Actuation becomes difficult and it is an inductor. 104 The flowing current decreases 
slightly. 

[0021] However, the electromotive force of the direction which maintains a current value as mentioned 
above is an inductor to coincidence. Since it is generated in 104, effectiveness equivalent to the case 
where supply voltage rises effectually is acquired. Namely, inductor 104 By emitting the energy currently 
conserved, it becomes possible to supply a laser drive current temporarily. 

[0022] Or drawing 6 It is an inductor so that it may be shown. 104 It is a current regulator circuit about the 
flowing current. 502 and laser diode 101 The case where it switches in between is considered. Usually, 
current switch means 501 Current regulator circuit 502 It has switched to the side and is an inductor by 
the programmed current. 104 The magnitude of the current which should be held while conserving energy is 
set up. Laser diode 101 When passing a current, it is a current switch means. 501 is laser diode. 101 It 
switches to a side. Current regulator circuit 502 It is laser diode from the voltage drop to depend. 101 The" 
electromotive force of the direction which maintains a current value as mentioned above even when the 
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forward voltage drop is larger is an inductor. 104 Since it is generated, effectiveness equivalent to the case 
where supply voltage rises effectually is acquired. Namely, inductor 104 By emitting the energy currently 
conserved, it becomes possible to supply a laser drive current temporarily. 

[0023] however, the above-mentioned passage — inductor 104 in order to conserve always sufficient 
energy and to stabilize the amplitude of a laser drive current — inductor 104 the period which conserves 
energy — inductor 104 from — it must fully be longer than the period to which energy is made to emit. 
Namely, current switch means 501 Drawing 5 It sets and is a load for balance. 102 The period which has 
switched to the side, or drawing 6 It sets and is a current regulator circuit. The period which has switched 
to 502 sides is a current switch means. 501 Laser diode 101 It must fully be longer than the period which 
has switched to the side. 

[0024] then, drawing 5 Or drawing 6 Current regulator circuit shown 502 and inductor 104 And current 
switch means 501 from — the drive output of the minimum configuration unit (in this invention, this will be 
called a "channel") of the becoming drive circuit — juxtaposition — connecting — two or more channels 
of them 108 The current amplitude is set up equally, if it carries out like this — laser diode the drive 
current of 101 — each channel 108 from — making it supply by turns one by one — one channel 108 
Laser diode 101 the period which supplies a drive current — being shortened — inductor 104 It becomes 
possible to conserve always sufficient energy. 

[0025] Moreover, drawing 7 It is a high frequency pulse generating means so that it may be shown. 402 
Switching means opened and closed by it 701 Inductor 104 And current regulator circuit 502 The case 
where a load is changed intermittently is considered. High frequency pulse generating means 402 The 
frequency suitable for forming the longitudinal mode of semiconductor laser into multi-mode, and reducing 
a return light noise shall be generated, switching means 701 changing from a closed state to an open 
condition — following — inductor 104 **** — laser diode 101 The pulse voltage of the direction to which 
a drive current is made to increase occurs. Then, inductor 104 It is diode about the flowing current. 401 It 
rectifies and adds to a laser drive current. By this configuration, it is an inductor. 104 It is an inductor 104 
when the time amount rate of change of the flowing current becomes beyond a predetermined value. Since 
the amplitude of the pulse voltage to generate also becomes large enough, it is laser diode 101. Even when 
a forward voltage drop is large, it becomes possible to superimpose the high frequency current of sufficient 
amplitude for a laser drive current. 
[0026] 

[Example] Drawing 1 Laser drive circuit in this invention 1 The circuit example of ** is shown, this example 
1 a channel — load for balance 102 Laser diode 101 Current switch which distributes a current in between 
103 current switch 103 it connects with a serial — having — laser diode 101 Current Miller, circuit which 
receives and sets up the current amplitude to supply 105a Current Miller circuit 105a Inductor inserted in a 
serial 104 It is constituted, from — as a whole — 4 Channel 108a-108d from — it is constituted. 
[0027] Each current switch 103 Addition control signal from a record wave generating circuit 106 It is 
controlled and is current Miller circuit. 105a And inductor 104 Laser diode 101 Load for balance 102 It 
switches with which it connects, it becomes the sum of the drive current by laser diode . 101 Load for 
balance 102 **** — each channel 108a-108d Noninverting drive output 109a, Reversal drive output 109b 
it connects with juxtaposition, respectively — having — **** — laser diode 101 And load for balance 102 
the flowing current — each channel 108a~108d Therefore, it is possible to drive laser diode 101 on 
multiple-value level. 

[0028] Drawing 1 Each channel 108a-108d It is usually a current switch. 103 Load side for balance 102 
Switch, and it is (for the transistor by the side of reversal, ON and the transistor by the side of 
noninverting are an OFF state), and is an inductor. 104 It is an inductor while conserving energy. The 
channel is laser diode by passing constant current to 104. The magnitude of the current supplied to 101 is 
set up. 

[0029] Laser diode 101 It is a current switch when passing a current. 103 Laser diode 101 It switches to a 
side (for the transistor by the side of reversal, OFF and the transistor by the side of noninverting are an 
ON state), and is an inductor. 104 And current Miller circuit 105a Laser diode 101 A drive current is 
supplied. The voltage drop and laser diode by the drive circuit 101 In the range of a laser drive current in 
which the sum of a forward voltage drop becomes lower than supply voltage, a drive circuit operates as 
usual. The voltage drop and laser diode by the drive circuit 101 When the amplitude of a drive current is 
increased until the sum of a forward voltage drop became equal to supply voltage, it is current Miller 
circuit. 105a Actuation becomes difficult and it is an inductor. 104 The flowing current decreases slightly. 
[0030] However, the electromotive force of the direction which maintains a current value at this time as 
the term of an operation explained is an inductor. 104 It is generated and effectiveness equivalent to 
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supply voltage having risen effectually is acquired. Namely, inductor 104 By emitting the energy currently 
conserved, it becomes possible to maintain a laser drive current temporarily. 

[0031] Next, drawing 2 Other examples of the laser drive circuit in this invention are shown. 1 of this 
example Current Miller circuit where a channel sets up the amplitude of a drive current 105a current 
switch 103 Inductor connected to the collector side at the serial 104 inductor 104 the flowing current — 
current Miller circuit 105a Laser diode 101 Current switch distributed in between 103 from — it 
constitutes — having — **** — as a whole — 4 Channel 108a-108d from — it is constituted. 
[0032] Each current switch 103 Addition control signal from a record wave generating circuit 106 It is 
controlled and is an inductor. 104 It is current Miller circuit about the flowing current. 105a Laser diode 101 
It switches into which it slushes, laser diode 101 **** — each channel 108a-108d Noninverting drive 
output 109a it connects with juxtaposition — having — **** — laser diode 101 a drive current — each 
channel 108a-108d It becomes the sum of the drive current to depend. 

[0033] Drawing 2 Each channel 108a-108d It is usually a current switch. 103 Current Miller circuit side 
105a Switch, and it is (for the transistor by the side of reversal, ON and the transistor by the side of 
noninverting are an OFF state), and is an inductor. 104 It is an inductor while conserving energy. 104 The 
amplitude of the drive current of the channel is set up by passing constant current. Laser diode 101 It is a 
current switch when passing a current. 103 Laser diode 101 It switches to a side (for the transistor by the 
side of reversal, OFF and the transistor by the side of noninverting are an ON state), and is an inductor. 
104 The flowing current is laser diode. 101 It is added to a drive current. Current Miller circuit 105a It is 
laser diode from a voltage drop. 101 It is an inductor as the term of an operation explained, even when the 
forward voltage drop was larger. 104 The electromotive force of the direction which maintains the flowing 
current value is an inductor. 104 It is generated and effectiveness equivalent to supply voltage having risen 
effectually is acquired. Namely, inductor 104 By emitting the energy currently conserved, it becomes 
possible to maintain a laser drive current temporarily. 

[0034] Drawing 3 Drawing 1 Or drawing 2 Laser drive current in the case of performing record control using 
a drive circuit 302 A wave-like example and addition control signal corresponding to this 303a-303d An 
example is shown. 

[0035] Drawing 1 Or drawing 2 Channel 3 108c And channel 4 108d It is current Miller circuit so that the 
drive current of the equal amplitude can be supplied. 105a The operating current is set up. Channel 3 108c 
And channel 4 108d Current switch 103 is laser diode. 101 So that it may receive and a drive current may 
be supplied by turns one by one Channel 3, Channel 4 Addition control signal 303c and 303d It is 
controlled. It secures for a long time than the period which switches to a current switch side, arid emits 
energy from inductor 104 by a series of above actuation, and is an inductor. 103 Reviersal drive output 
109b It switches to a side and is an inductor. 104 About the period which conserves energy, it is a current 
switch. 103 Noninverting drive output 109a It becomes possible to conserve sufficient energy for 104 and 
to supply a drive current to stability. 

[0036] At this invention, it is emission center wavelength as a source of short wave Nagamitsu. Laser diode 
shorter than 680nm or it 5V It assumes driving according to the power source of the following electrical 
potential differences. 680nm band laser diode — numerical aperture 0.55 the usual record playback 
specified from the size of an optical spot when it combines with an objective lens — the limitation of 
resolution — abbreviation 0.41 micrometers It becomes and, generally, as for the diameter of the record 
mark used for record under these optical conditions, this value serves as a minimum. It is linear velocity 
about this minimum record mark. 19 m/s Laser diode is an optical output when forming on an optical 
magnetic medium. 25mW, Period 1 1ns It drives so that pulse luminescence of extent may be performed. 
[0037] drawing 10 according to the drive property of laser diode which showed the property — laser 
forward current at this time IF 1001 Abbreviation 80mA and electrical potential difference between anode 
cathodes VF 1002 Abbreviation 2.3V it is — since — record mark 1 in order to carry out individual 
formation — abbreviation 2microJ Electrical energy will call it the need. 

[0038] in this case, drawing 8 Collector to emitter voltage of the transistor which constitutes a channel in 
the conventional laser drive circuit as shown Resistance inserted in the emitter of the output transistor of 
0.6V and current Miller circuit at the serial 20 ohms ** — the voltage drop by the channel if it carries out 
— max — abbreviation 2.8V It becomes. Therefore, the sum of the voltage drop by laser diode and the 
voltage drop by the drive circuit is abbreviation at the maximum. 5.1V It becomes and is an electrical 
potential difference. 5V The drive by the power source becomes impossible. On the other hand, the energy 
currently stored in the inductor is the inductance of an inductor. L, Flowing current I Then, LI( 1/2)^2 It is 
expressed. (Operator with which expresses a exponentiation) above — 1 Energy required in order to 
form the record mark of an individual 1 a channel — namely, — 1 supposing it supplies from the inductor of 
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an individual — from this L Magnitude is restricted. I_P2 > 2 [ namely, (1/2), ] (muJ) — if size relation 
needs to be satisfied and this is solved — 0.63 (microhenry) < L is obtained. Therefore, it sets to this 
invention and is about the inductance of each inductor. 1 microhenry Carrying out to more than extent is 
desirable. Sufficient energy for an inductor cannot be conserved as it is less than [ this ], and laser may 
fully be unable to be driven. 

[0039] Drawing 4 Other examples of the laser drive circuit in this invention are shown. At this example, it is 
a high frequency pulse generating means. 402 Field effect transistor opened and closed 402 Current Miller 
circuit 105b Inductor 104 It connects with a serial and is current Miller circuit. 105b And inductor 104 It 
has the composition of changing a load intermittently. High frequency pulse generating means 402 The 
frequency suitable for forming the longitudinal mode of semiconductor laser into multi-mode, and reducing 
a return light noise shall be generated, field effect transistor 403 at the same time it changes from ON to 
OFF — inductor 104 **** — laser diode 101 the pulse voltage of the direction which slushes a current — 
generating — diode 401 minding — inductor 104 The flowing current is added to a laser drive current. 
Inductor 104 It is an inductor when the time amount rate of change of the flowing current becomes beyond 
a predetermined value. 104 Since the amplitude of the pulse voltage to generate also becomes large 
enough, it is laser diode. 101 A forward voltage drop is large, and even when the output voltage amplitude 
runs short, it becomes possible to superimpose the high frequency current of sufficient amplitude for a 
laser drive current in the conventional usual RF superposition circuit. 
[0040] 

[Effect of the Invention] According to this invention, compared with the former, the laser drive circuit 
which can operate with lower supply voltage is realizable. Thereby, also when a laser forward voltage drop 
is expanded with short-wavelength-izing of semiconductor laser, it becomes unnecessary to prepare the 
pressure-up means of supply voltage, and low-power-izing and miniaturization of equipment, and reduction 
of cost can be enabled. 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the drive circuit of laser. 
[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] An optical disk has the description that storing of extensive information is 
possible and exchange of a medium is possible, and is spreading quickly [ current ]. It is common to the 
light source of this optical disk to use the semiconductor laser diode of a vertical single mode. However, 
when the light from the outside returns in the resonator of semiconductor laser, semiconductor laser 
causes fluctuation of the luminescence reinforcement called a return light noise. Since this return light 
noise reduces the quality of a regenerative signal, when attaining densification, it poses a problem. 
[0003] in order [ then, ] to solve this problem — Japan public presentation patent public-relations: — 
Showa 56-37834 etc. — well-known — as — a laser drive current — several 10- hundreds MHz By 
superimposing the high frequency current, the longitudinal mode of laser is formed into multi-mode and the 
technique of reducing the coherence of a laser beam and reducing a return light noise is known. With this 
conventional technique, the source of a direct current and the source of RF alternating current are 
connected to laser at coincidence, and the configuration which superimposes the high frequency current 
on a laser drive current is taken. For this reason, the maximum of a laser drive current is restricted with 
the supply voltage of the source of a direct current, and the source of RF alternating current. 
[0004] Moreover, the magneto-optic disk and phase change mold disk which are a kind of an optical disk 
narrow down the light from a laser light source, heat a record medium locally, and are recording information 
by forming a record mark. In these optical disk units, it is required for coincidence to control a mark 
configuration correctly, reducing a record mark, in order to aim at improvement in recording density, 
maintaining the dependability of recording information, this purpose — Japan public presentation patent 
public-relations: — Taira 5-298737 etc. — the record control technique which forms a record mark in a 
precision by the light pulse with two or more sound power levels is developed so that it may be well- 
known. 

[0005] It is drawing about the example of a configuration of the laser drive circuit in the case of performing 
record control. 8 Drawing 8 It is drawing about the corresponding example of a laser drive current wave 
form and a laser drive circuit of operation. 9 It is shown, this configuration 3 Current Miller circuit of a 
network 105a Current switch 103 minding — juxtaposition — connecting — addition control signal from a 
record wave control circuit 106 Follow and add each current suitably. 4 Gradual laser drive current 302 
namely, — 4 Gradual luminescence level on the strength is generated. 

[0006] the case of this circuitry — laser diode 101 **** — current switch 103 Current Miller circuit 105a 
It is inserted in a serial and a voltage drop arises by the circuit element which constitutes these. For this 
reason, laser diode 101 In order to drive by the luminescence reinforcement of arbitration, the supply 
voltage of the more than which applied the voltage drop by the drive circuit was required for the maximum 
electrical potential difference between laser drive terminals. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, compared with the former, the laser drive circuit 
which can operate with lower supply voltage is realizable. Thereby, also when a laser forward voltage drop 
is expanded with short-wavelength-izing of semiconductor laser, it becomes unnecessary to prepare the 
pressure-up means of supply voltage, and low-power-izing and miniaturization of equipment, and reduction 
of cost can be enabled. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In order to raise the recording density of an optical disk, it is 
most direct to. reduce the path of the optical spot which shortens the wavelength of the laser light source 
to be used and is used for record playback, and it is effective. Short wavelength-ization of the 
semiconductor laser diode generally used as the current light source is performed by changing the 
ingredient of a component and expanding a band gap. However, it has been hard and become to fully raise 
carrier concentration as a band gap is expanded, and the resistivity of the ingredient itself has been 
increasing by this. For this reason, for future semiconductor laser diode, it is likely to expand to high-priced 
[ this ] by modification of the component ingredient accompanying short-wavelength-izing. 
[0008] Moreover, it is necessary with large-capacity-izing by improvement in recording density to also 
accelerate the rate of record playback. For this reason, more nearly high-speed actuation is demanded also 
of the circuit element which performs signal processing. The semiconductor device which generally 
performs high-speed operation operates with supply voltage lower than before in many cases. Moreover, 
there is an inclination to reduce supply voltage to this and coincidence for the purpose of low-power-izing 
of equipment itself, current — as a power source +5V +12V — or — although the equipment which 
operates in response to supply of only +5V is common — the future — these +5V Becoming the following 
single power supplies is expected. 

[0009] When optical-magnetic disc equipment performs record by the light modulation method, the 
semiconductor laser of the light source is driven by the pulse current of the large amplitude, and generates 
the light pulse of high luminescence level on the strength by short width of face. It is drawing about an 
example of the laser drive circuit of the conventional magneto-optic disk. 8 It is drawing about the example 
of operation. 9 It is shown. Moreover, it is drawing about an example of the drive property of semiconductor 
laser. 10 It is shown. Luminescence reinforcement IOUT 1003 For raising, it is forward current of laser. IF 
1001 It becomes large and is an electrical potential difference between anode cathodes. VF 1002 Since it 
expands, the upper limit decided by supply voltage exists in a laser drive current. That is, it is impossible to 
drive laser with the power source of an electrical potential difference lower than the sum of the voltage 
drop of a laser drive circuit and a laser forward voltage drop. 

[0010] In order to solve these problems, the pressure up of the power source of a low electrical potential 
difference is carried out, and a high electrical potential difference is obtained continuously. DC-DC There 
is a means of a converter etc. However, it is DC-DC only because of a laser drive circuit. It is 
disadvantageous to prepare a converter in respect of the miniaturization of equipment, and cost. 
[001 1] So, in this invention, by combining an inductor with a laser drive circuit, these problems are solved 
and the limit to the supply voltage by the laser forward voltage drop is eased. Thereby, since the drive of 
the laser in supply voltage lower than before is possible even when the forward voltage drop of laser goes 
up with short-wavelength-izing of semiconductor laser, the pressure up of supply voltage becomes 
unnecessary and can solve the problem of power consumption and equipment size, and cost. 
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MEANS 



[Means for Solving the Problem] The laser drive circuit of this invention consists of inductors connected 
with the current switch means which switches laser, the current regulator circuit which sets up the 
magnitude of the current which drives this laser, and the path of a current of connecting with a serial in 
this current regulator circuit, and flowing to this current regulator circuit in said current regulator circuit at 
the serial. Furthermore, it is about a laser drive circuit 2 Even if as few as the current regulator circuit of 
an individual 2 The current switch means of an individual, At least 2 It constitutes from an inductor of an 
individual. The number of said current regulator circuit, The number of said current switch means and the 
number of said inductor spread a phase etc. The noninverting drive output of this current switch means is 
connected to the drive terminal of laser at juxtaposition, the inside of said current regulator circuit — at 
least — 2 the current which flows in a circuit — a phase — by controlling said current switch means to be 
equal and to carry out sequential supply of the drive current from this current regulator circuit at laser The 
period when the drive current to laser is made to supply by turns one by one from each inductor at, and a 
specific inductor supplies a drive current to laser is shortened. 

[0013] Moreover, a high-frequency-current generating means to generate the frequency which reduces the 
return light noise of laser, The inductor which is connected to the output of this high-frequency-current 
generating means, exceeds the output voltage, and generates the pulse-like electrical potential difference 
of said frequency, Current which flows to this inductor 1 It has a rectification means to restrict to a 
direction, and by adding the current which flows this inductor to said laser drive current, the high frequency 
current of sufficient amplitude for the drive current of laser is superimposed, and a return light noise is 
oppressed. 

[0014] Emission center wavelength by constituting a laser drive circuit including an inductor as above 
680nm It is supply voltage about the following laser. 5V Said laser is driven below. 

[0015] The invention in this application is especially suitable to record data with a precision sufficient on 
an optical recording medium combining the light pulse of multiple-value level. For this reason In the optical 
information record approach which records information on an optical recording medium by driving 
semiconductor laser using two or more channels located in a line with juxtaposition, and obtaining the laser 
beam output of a multiple value Each channel by having a current regulator circuit, the inductor by which a 
series connection is carried out to a current regulator circuit, and the switching means which connects an 
inductor to semiconductor laser electrically, and controlling a switching means When a current is 
intermittently supplied to semiconductor laser and the current of the sum total from the inductor of each 
channel drives laser from the inductor of the arbitration of two or more, channels, the laser beam output of 
a multiple value is obtained. Thus, the light pulse of output sufficient with supply voltage lower than before 
can be supplied with a low power. 
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OPERATION 



[Function] Generally it is an inductance. L It is a current to the inductor which it has. I It is time of day t 
about a sink and its current. When it is made to change with progress, in the both ends of the inductor, the 
electromotive force of the direction which bars change of a current arises in the magnitude of l_|dl/dt|. 
Therefore, when a load is connected to an inductor and a serial, if the magnitude of the load changes, 
electromotive force will arise in an inductor, and it operates so that change, the current, i.e., the load 
current, which flows to the inductor itself, may be made into the minimum. That is, when a load becomes 
large, the energy stored in the interior of an inductor in the magnetic form is emitted as electrical energy, 
and it is going to suppress reduction of the current which flows an inductor and a load to the minimum. 
[0017] Conversely, when a load becomes small, electric energy is changed into a magnetic form, and it 
stores in the interior of an inductor, and operates to suppress the increment in the current which flows an 
inductor and a load to the minimum. The period which can maintain a current and an electrical potential 
difference is determined by the magnitude of the inductance of an inductor, and this maintenance time 
amount also becomes long, so that an inductance is large. However, the time amount for storing energy in 
this and coincidence at an inductor also becomes long. Moreover, in order to make stability the current 
supplied by the inductor, it is necessary to conserve always sufficient energy for an inductor. That is, for 
that, the period which emits energy from an inductor must fully be shorter than the period which stores 
energy in an inductor. 

[0018] on the other hand — drawing 8 Current Miller circuit for the conventional laser drive circuit as 
shown to set up the magnitude of a drive current 105a a laser drive current — receiving — current Miller 
circuit 105a Current switch which controls addition of a current 103 from — it has become. Laser diode 
101 Since the forward voltage drop will become large if a drive current is made to increase, it is laser 
diode. 101 A drive current cannot be reaching the ceiling in that the sum of a forward voltage drop and the 
voltage drop by the drive circuit becomes equal to supply voltage, and a drive current cannot be increased 
more than it. That is, the maximum of a laser drive current is restricted by supply voltage in the 
conventional laser drive circuit. 

[0019] Then, drawing 5 It is laser diode like. 101 Current regulator circuit which sets up the amplitude of 
the pulse current to drive 502 It is an inductor to a serial. 104 The case where it inserts is considered. 
Inductor 104 Internal resistance shall fully be low and shall be disregarded. In this case, the voltage drop 
and laser diode by the drive circuit 101 In the range of a drive current with the sum of a forward voltage 
drop lower than supply voltage, a drive circuit operates as usual. That is, it is usually a current switch 
means. 501 Load for balance 102 It has switched to the side and is a current regulator circuit. 502 It is an 
inductor by the programmed current. 104 It is an inductor while conserving energy. 104 The magnitude of 
the current which should be held is set up. 

[0020] Laser diode 101 When passing a current, it is a current switch means. 501 Laser diode 101 It 
switches to a side and is a current regulator circuit. 502 And inductor The current which flows 104 turns 
into a laser drive current. A voltage drop and laser diode increase a drive current and according to a drive 
circuit 101 When the sum of a forward voltage drop approaches the value of supply voltage, it is a current 
regulator circuit. 502 Actuation becomes difficult and it is an inductor. 104 The flowing current decreases 
slightly. 

[0021] However, the electromotive force of the direction which maintains a current value as mentioned 
above is an inductor to coincidence. Since it is generated in 104, effectiveness equivalent to the case 
where supply voltage rises effectually is acquired. Namely, inductor 104 By emitting the energy currently 
conserved, it becomes possible to supply a laser drive current temporarily. 

[0022] Or drawing 6 It is an inductor so that it may be shown. 104 It is a current regulator circuit about the 
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flowing current. 502 and laser diode 101 The case where it switches in between is considered. Usually, 
current switch means 501 Current regulator circuit 502 It has switched to the side and is an inductor by 
the programmed current. 104 The magnitude of the current which should be held while conserving energy is 
set up. Laser diode 101 When passing a current, it is a current switch means. 501 is laser diode. 101 It 
switches to a side. Current regulator circuit 502 It is laser diode from the voltage drop to depend. 101 The 
electromotive force of the direction which maintains a current value as mentioned above even when the 
forward voltage drop is larger is an inductor. 104 Since it is generated, effectiveness equivalent to the case 
where supply voltage rises effectually is acquired. Namely, inductor 1 04 By emitting the energy currently 
conserved, it becomes possible to supply a laser drive current temporarily. 

[0023] however, the above-mentioned passage — inductor 104 in order to conserve always sufficient 
energy and to stabilize the amplitude of a laser drive current — inductor 104 the period which conserves 
energy — inductor 104 from — it must fully be longer than the period to which energy is made to emit. 
Namely, current switch means 501 Drawing 5 It sets and is a load for balance. 102 The period which has 
switched to the side, or drawing 6 It sets and is a current regulator circuit. The period which has switched 
to 502 sides is a current switch means. 501 Laser diode 101 It must fully be longer than the period which 
has switched to the side. 

[0024] then, drawing 5 Or drawing 6 Current regulator circuit shown 502 and inductor 104 And current 
switch means 501 from — the drive output of the minimum configuration unit (in this invention, this will be 
called a "channel") of the becoming drive circuit — juxtaposition — connecting — two or more channels 
of them 108 The current amplitude is set up equally, if it carries out like this — laser diode the drive 
current of 101 — each channel 108 from — making it supply by turns one by one — one channel 108 
Laser diode 101 the period which supplies a drive current — being shortened — inductor 104 It becomes 
possible to conserve always sufficient energy. 

[0025] Moreover, drawing 7 It is a high frequency pulse generating means so that it may be shown. 402 
Switching means opened and closed by it 701 Inductor 104 And current regulator circuit 502 The case 
where a load is changed intermittently is considered. High frequency pulse generating means 402 The 
frequency suitable for forming the longitudinal mode of semiconductor laser into multi-mode, and reducing 
a return light noise shall be generated, switching means 701 changing from a closed state to an open 
condition — following — inductor 104 **** — laser diode 101 The pulse voltage of the direction to which 
a drive current is made to increase occurs. Then, inductor 104 It is diode about the flowing current. 401 It 
rectifies and adds to a laser drive current. By this configuration, it is an inductor. 104 It is an inductor 104 
when the time amount rate of change of the flowing current becomes beyond a predetermined value. Since 
the amplitude of the pulse voltage to generate also becomes large enough, it is laser diode 101. Even when 
a forward voltage drop is large, it becomes possible to superimpose the high frequency current of sufficient 
amplitude for a laser drive current. 
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EXAMPLE 



[Example] Drawing 1 Laser drive circuit in this invention 1 The circuit example of ** is shown, this example 
1 a channel — load for balance 102 Laser diode 101 Current switch which distributes a current in between 
103 current switch 103 it connects with a serial — having — laser diode 101 Current Miller circuit which 
receives and sets up the current amplitude to supply 105a Current Miller circuit 105a Inductor inserted in a 
serial 104 It is constituted, from — as a whole — 4 Channel 108a-108d from — it is constituted. 
[0027] Each current switch 103 Addition control signal from a record wave generating circuit 106 It is 
controlled and is current Miller circuit. 105a And inductor 104 Laser diode 101 Load for balance 102 It 
switches with which it connects, it becomes the sum of the drive current by laser diode . 101 Load for 
balance 102 **** — each channel 108a-108d Noninverting drive output 109a, Reversal drive output 109b 
it connects with juxtaposition, respectively — having — **** — laser diode 101 And load for balance 102 
the flowing current — each channel 108a-108d Therefore, it is possible to drive laser diode 101 on 
multiple-value level. 

[0028] Drawing 1 Each channel 108a-108d It is usually a current switch. 103 Load side for balance 102 
Switch, and it is (for the transistor by the side of reversal, ON and the transistor by the side of 
noninverting are an OFF state), and is an inductor. 104 It is an inductor while conserving energy. The 
channel is laser diode by passing constant current to 104. The magnitude of the current supplied to 101 is 
set up. 

[0029] Laser diode 101 It is a current switch when passing a current. 103 Laser diode 101 It switches to a 
side (for the transistor by the side of reversal, OFF and the transistor by the side of noninverting are an 
ON state), and is an inductor. 104 And current Miller circuit 105a Laser diode 101 A drive current is 
supplied. The voltage drop and laser diode by the drive circuit 101 In the range of a laser drive current in 
which the sum of a forward voltage drop becomes lower than supply voltage, a drive circuit operates as 
usual. The voltage drop and laser diode by the drive circuit 101 When the amplitude of a drive current is 
increased until the sum of a forward voltage drop became equal to supply voltage, it is current Miller 
circuit. 105a Actuation becomes difficult and it is an inductor. 104 The flowing current decreases slightly. 
[0030] However, the electromotive force of the direction which maintains a current value at this time as 
the term of an operation explained is an inductor. 104 It is generated and effectiveness equivalent to 
supply voltage having risen effectually is acquired. Namely, inductor 104 By emitting the energy currently 
conserved, it becomes possible to maintain a laser drive current temporarily. 

[0031] Next, drawing 2 Other examples of the laser drive circuit in this invention are shown. 1 of this 
example Current Miller circuit where a channel sets up the amplitude of a drive current 105a current 
switch 103 Inductor connected to the collector side at the serial 104 inductor 104 the flowing current — 
current Miller circuit 105a Laser diode 101 Current switch distributed in between 103 from — it 
constitutes — having — **** — as a whole — 4 Channel 108a-108d from — it is constituted. 
[0032] Each current switch 103 Addition control signal from a record wave generating circuit 106 It is 
controlled and is an inductor. 104 It is current Miller circuit about the flowing current. 105a Laser diode 101 
It switches into which it slushes, laser diode 101 **** — each channel 108a~108d Noninverting drive 
output 109a it connects with juxtaposition — having — **** — laser diode 101 a drive current — each 
channel 108a-108d It becomes the sum of the drive current to depend. 

[0033] Drawing 2 Each channel 108a-108d It is usually a current switch. 103 Current Miller circuit side 
105a Switch, and it is (for the transistor by the side of reversal, ON and the transistor by the side of 
noninverting are an OFF state), and is an inductor. 104 It is an inductor while conserving energy. 104 The 
amplitude of the drive current of the channel is set up by passing constant current. Laser diode 101 It is a 
current switch when passing a current. 103 Laser diode 101 It switches to a side (for the transistor by the 
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side of reversal, OFF and the transistor by the side of noninverting are an ON state), and is an inductor. 
104 The flowing current is laser diode. 101 It is added to a drive current. Current Miller circuit 105a It is 
laser diode from a voltage drop. 101 It is an inductor as the term of an operation explained, even when the 
forward voltage drop was larger. 104 The electromotive force of the direction which maintains the flowing 
current value is an inductor. 104 It is generated and effectiveness equivalent to supply voltage having risen 
effectually is acquired. Namely, inductor 104 By emitting the energy currently conserved, it becomes 
possible to maintain a laser drive current temporarily. 

[0034] Drawing 3 Drawing 1 Or drawing 2 Laser drive current in the case of performing record control using 
a drive circuit 302 A wave-like example and addition control signal corresponding to this 303a~303d An 
example is shown. 

[0035] Drawing 1 Or drawing 2 Channel 3 108c And channel 4 108d It is current Miller circuit so that the 
drive current of the equal amplitude can be supplied. 105a The operating current is set up. Channel 3 108c 
And channel 4 108d Current switch 103 is laser diode. 101 So that it may receive and a drive current may 
be supplied by turns one by one Channel 3, Channel 4 Addition control signal 303c and 303d It is 
controlled. It secures for a long time than the period which switches to a current switch side, and emits 
energy from inductor 104 by a series of above actuation, and is an inductor. 103 Reversal drive output 
109b It switches to a side and is an inductor. 104 About the period which conserves energy, it is a current 
switch. 103 Noninverting drive output 109a It becomes possible to conserve sufficient energy for 104 v and 
to supply a drive current to stability. 

[0036] At this invention, it is emission center wavelength as a source of short wave Nagamitsu. Laser diode 
shorter than 680nm or it 5V It assumes driving according to the power source of the following electrical 
potential differences. 680nm band laser diode — numerical aperture 0.55 the usual record playback 
specified from the size of an optical spot when it combines with an objective lens ■ — the limitation of 
resolution — abbreviation 0.41 micrometers It becomes and, generally, as for the diameter of the record 
mark used for record under these optical conditions, this value serves as a minimum. It is linear velocity 
about this minimum record mark. 19 m/s Laser diode is an optical output when forming on an optical 
magnetic medium. 25mW, Period 1 1ns It drives so that pulse luminescence of extent may be performed. 
[0037] drawing 10 according to the drive property of laser diode which showed the property — laser 
forward current at this time IF 1001 Abbreviation 80mA and electrical potential difference between anode 
cathodes VF 1002 Abbreviation 2.3V it is — since — record mark 1 in order to carry out individual 
formation — abbreviation 2microJ Electrical energy will call it the need. 

[0038] in this case, drawing 8 Collector to emitter voltage of the transistor which constitutes a channel in 
the conventional laser drive circuit as shown Resistance inserted in the emitter of the output transistor of 
0.6V and current Miller circuit at the serial 20 ohms ** — the voltage drop by the channel if it carries out 
— max — abbreviation 2.8V It becomes. Therefore, the sum of the voltage drop by laser diode and the 
voltage drop by the drive circuit is abbreviation at the maximum. 5.1V It becomes and is an electrical 
potential difference. 5V The drive by the power source becomes impossible. On the other hand, the energy 
currently stored in the inductor is the inductance of an inductor. L, Flowing current I Then, LI(1/2)~2 It is 
expressed. (Operator with which expresses a exponentiation) above — 1 Energy required in order to 
form the record mark of an individual 1 a channel — namely, — 1 supposing it supplies from the inductor of 
an individual — from this L Magnitude is restricted. LP 2 > 2 [ namely, (1/2), ] (muJ) — if size relation 
needs to be satisfied and this is solved — 0.63 (microhenry) < L is obtained. Therefore, it sets to this 
invention and is about the inductance of each inductor. 1 microhenry Carrying out to more than extent is 
desirable. Sufficient energy for an inductor cannot be conserved as it is less than [ this ], and laser may 
fully be unable to be driven. 

[0039] Drawing 4 Other examples of the laser drive circuit in this invention are shown. At this example, it is 
a high frequency pulse generating means. 402 Field effect transistor opened and closed 402 Current Miller 
circuit 105b Inductor 104 It connects with a serial and is current Miller circuit. 105b And inductor 104 It 
has the composition of changing a load intermittently. High frequency pulse generating means 402 The 
frequency suitable for forming the longitudinal mode of semiconductor laser into multi-mode, and reducing 
a return light noise shall be generated, field effect transistor 403 at the same time it changes from ON to 
OFF — inductor 104 **** — laser diode 101 the pulse voltage of the direction which slushes a current — 
generating — diode 401 minding — inductor 104 The flowing current is added to a laser drive current. 
Inductor 104 It is an inductor when the time amount rate of change of the flowing current becomes beyond 
a predetermined value. 104 Since the amplitude of the pulse voltage to generate also becomes large 
enough, it is laser diode. 101 A forward voltage drop is large, and even when the output voltage amplitude 
runs short, it becomes possible to superimpose the high frequency current of sufficient amplitude for a 
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laser drive current in the conventional usual RF superposition circuit. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] ** of this invention 1 Circuit diagram explaining an example. 
[Drawing 2] ** of this invention 2 Circuit diagram explaining an example. 

[Drawing 3] ** of this invention 2 Wave form chart explaining the example of an example of operation. 
[Drawing 4] ** of this invention 3 Circuit diagram explaining an example. 

[Dra wing 5] ** of this invention 1 Circuit diagram explaining the theoretic configuration of invention. 
[Drawing 6] ** of this invention 2 Circuit diagram explaining the theoretic configuration of invention. 
[Drawing 7] ** of this invention 3 Circuit diagram explaining the theoretic configuration of invention. 
[Drawing 8] The circuit diagram explaining the example of a configuration of the conventional laser drive 
circuit corresponding to record control. 

[Drawing 9] The wave form chart explaining the example of the conventional laser drive circuit 
corresponding to record control of operation. 

[Drawing 10 ] The graphical representation explaining the example of the drive property of semiconductor 
laser. 

[Description of Notations] 

101 — Laser diode, 102 — The load for balance, 103 — Current switch, 104 — An inductor, 105a, 105b — 
Current Miller circuit, 106 — An addition control signal, 107 — A current regulator circuit control signal, 
108 — Channel, 109a — A noninverting drive output, 109b — A reversal drive output, 109c — Common 
output, 302 [ — A field effect transistor, 501 / — A current switch means, 502 / — A current regulator 
circuit 701 / — Switching means. ] — A laser drive current, 401 — Diode, 402 — A high frequency pulse 
generating means, 403 
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^7U>h • X-Y ^ 103 A^l^h • ^ — [wJKSflljJ io 
5a mWDiftfeoT (KGWJOh^V^X*^-^ 

04 lC3L*J\s^—%WZZ>h£&lC^l/$ r <!7 5i 104 lc5£ 

4RSLT^«. 1f-^*-K 101 Jc«W*aE 
t-ti^tcii^uvh • x^^f 103 +r - ^V^- 
-F 101 «fc«I5»|Dt) (g|E«©h7yyx*^ 

104 ^sansadftft^u— if • ^v*— f ioi oggn/rcg 

iSJtfcjtaBStiSo JllsZ/Y • |§BSl05a <D'ifiJEP$ 

TJ: t> U— +/ • ^V*- F 101 OJB^|6i?aEEBTO 

io4 *i«n5ffi^ffi*»»^5^oeta*Aw 
104 ^«tc x ii»jWJca»wi£^±»bfc<o 
^Eisoja»^6ti5o -r**^* 104 
fcm&nt^sx* & c £ ic ^ ^ r . 

[0 0 3 4] ^ 3 ^ i i Sfclii^ 2 OS&Jl/jQIiE&S; 

m^T%mmw*Vi^i^v\^vmtomm. 302 «ott 

Ctl*Cj#BL3fe4D»«HPe^ 303a~303d 

CO 0 3 5] m 1 £fcl±® 2 <0*-**;l/ 3 108c *5<fc 
tf^**/U 4 I08d tiSbl^B©JK»jffliffii&{lt^T*i2? 
3£3lc;*7U>F • IbIKS 105a ©EM^BisiSu!)?aj2? 

^nrtoD, 3 108c feitff + ^I/ 4 108d 

<D*/U:xF • X-T 103tiu— */ • ^V^"— F 101 

3, 4 OiDSBJWft^ 303c, 303d tC«fcoT 

103 ^S«SB«iffi* i09b «fc:«Jt)«i*3t)>f 
^ 104 U:x*rt/4*-***3Jfi|i8* % # U> h • x 
V* 103 ##ElEK»fcU*l 109a «J»C«/t)lft*>t)^ 

>i^*r 104 ^eai^i/^-sttui-rsjwracfctjfcfi 
<«eu -rv^^ 104 *c+»&x*;i/^— *asA 

CO 0 3 6] *5M8TttJHttfije»i:LT, 

680nnu *5 Wi*ft<fc I? fc)g<^U— If • ^V^"— 

bTt>S« G80nm flfU-Hf • ^*-K*BHP» 0.55 

^6^*nsa«OEBB<E»j»flgflDH»i±tt o.4i 
^JBWftB l9m/ s ©Jtta««*±k:JBj«-rs 



< 6 > *fBH¥ 8-6 9 6 31 
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»f • ^^-Kttjta^, 25 m W, ,Wd llns 

CO 0 3 7] H9 io tc^tt^r^L^U-+f . jtj*— F 
OKiKi«Ftttc«J:ntf. cofl*©U--»fW75ri»j««t IF io 
01 .lift 80mA. 77- F • * V- FffflfajBE VF 1002 it 
15 2.3V T*i6SOT% 85S"T-^* 1 fiJB/Sr^/ci6 

tCJi#j 2/iJ (Dm&^Jl^-tfi&^t^v C tlC& 

So 

[0 0 3 81 c©JBfi\ H 8 fciS*ft«J:-5fttt#co 

X*<D3U^*-x5-y*B0fllEE* 0.6V. AbVh . 
^^-B3K<OUJ*h^V^X*<Dx= .y^fczjejij^JinA 
<*ftT^5fifiv& 20Q ^*;Wc<fc&?gjE 
RTttHicTM 2.8V £&£ 0 fctl/- 9*-^*— 
Ffc: <k £fflJE»T £KJ6IhBSIc J: S>8EERT<oa«:ia* 
■^»5 5.iv tftt), HiJE 5V omSlc^^sg^ti^FpIflg 
£&3o ^>^^tcSf^^nri>^x^y^- 
it. ^y^^^y^^y^ L, dSns^li^ I 

tttllX, (1/2)U A 2 T^nSc ( Taj tt-X^Sifc 

20 ig-S'iSSJJ^) i M<DMB~*— 5 JtJ&fHT 

5fci6fc«£S5S*x*;I/^— * l ^*;l/*r&*>^ i flg 

(1/2)LJ A 2 > 2 (//J) 
0.63 (/ill) < L 

^^yx«r'>a<fct im" afficui^-rsci:^ 

CO 0 3 9] ^ 4 tC^H^tctJ^SU-ifgg®|(pJKj(0 

402 tc^^TRara^n^vB^msh^^^x^ 402 

t, XUZsh • 0gg 105b t y -Oif&jx 104 

*K3RIJc:«RL, ^U^h • ^^-lojgS 1051, 
v^** 104 ©I«Jr*W«W»cafk«*5«Jj«i:S:o 
T^5 0 S«K/^I/X58^a 402 It, ^s?«i—tr 
Office- F^r . ^e- Kffc t) »y -y XtfiK? 
40 -&5OJciaL^:Jiatt»*»^LTlr^5t>Ofc-rs 0 *ff 
«6«5!h^>>?X* 403 *^>^6*7^ftr5fc 
l^tt$tc. -r^^*^^ 104 tciilx— tf • F 101 

Icm^^b^ty^tO/^l/X'SBE^^b. ^-r*— 
F 401 %^LT>fy^? 104 «r8tttiS««K)^— if 
K»Jffl«tJc*aKC?ns« Yy^* 104 *«tti5*«[ 
OBJ|HiaEftWmse«W±fc:45t>f>^^ 104 ic 

— ^-^-r^-F 101 0«*ia«EEBT3b^*<. fif 

so i^tfiro«wfc+»a«ttoiSflttiaw* 
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[H2] *5BH©aj 2 <OS6«iffy«:»»rar50IBH. 
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[H6] *5SW03J 2 O^IW<OBSBft^J«*»lflO'5-5 



(7) «rB8*P8-6 96 3 1 

12 

SlftB. 

CH9 3 £S9JWlc^Lfcft*©^ 

[Hi o] *»*i^ifojB«(^fi!)0y*B«MTrs^ 

10 [KF^oStRH] 

101-1/ — - *f- ^V^"-h\ 102"-/^VX/Bfi?5x 103 
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